Radio Occultation (RO) sensing is used to probe the Earth's atmosphere in order to obtain information about its physical properties. The radio signal, transmitted by a Global Positioning System (GPS) satellite, gets occulted by the terrestrial atmosphere and experiences a phase shift which is detected at a Low Earth Orbit (LEO) satellite. With a main interest in the refractivity of the neutral atmosphere, one needs to perform a correction of the ionospheric contribution to the bending angle. Since this correction is an approximation to first order, there exists an ionospheric residual, which can be expected to be larger when the ionization is high (day vs. night, high vs. low solar activity). The ionospheric residual affects the accuracy of the atmospheric parameters at low altitudes. The goal of our work is first to quantify this systematic residual error. In a second step we want to improve the data by performing an advanced ionospheric correction, which reduces the residual. In order to tackle this problem we analyzed the bending angle bias of RO data from the years 2001 to 2011. We could observe an increase of the day-time bias with solar activity (by up to ~ 0.3 µrad), while the (smaller) night-time bias remains essentially unchanged. In order to separate the influence of the ionosphere as well as the neutral atmosphere we also simulated atmospheric profiles at WEGC with the EGOPS (End-to-End Generic Occultation Performance and Processing System) version 5.5 software package. Also in the simulated data we observed an increase in the bias in times of high solar activity. In this model world we already performed a first advanced ionospheric correction on the bending angle data, by using the bending angle bias characteristics of a solar cycle as a correction factor for the data. Studies showed that after the advanced ionospheric correction the bias of the simulated data sets improved. Furthermore, by analyzing the temperature profiles of the simulated data sets at low altitudes, we could demonstrate a reduction of the ionospheric residual after the advanced ionospheric correction.
